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[0 0 5 9] 
[0 0 6 0] 

m4<Dm<D*WTm$r*&<1r2>1j&tLX^ nl©^»CllDx.t, pi 
0>RsE^£|hIB$ ^t^DLt^oti iv^ 0 ;tii:J: >9 H4 V 7^ 

tBSE#2 003-3062661 
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^- v : 21/ 



[0 0 6 1] 

6 

^\z-D^xmn~z>o hi 3 \$&m<n^^)v^~v^)v*^mimx$>z> 0 m 

[0 0 6 2] 

fUfe^M 7 

%m^m 7 tr imm^m i »t & n i on t > m-KDm^m^, mm 

5 0®ioj;U f ^2 0li i 19 4) I n<7)^-^7& s /h$v^6colS^flli1-^it^t;o 
v^T^lti-^o 014 (a) ii^S#l--^*T-^**itff^l^^'bI.^llf®lll-e 
£>& 0 HI 4 (b) l±&m<V^*)V^-U^)U%^irm$:mx£)2> 0 

[0 0 6 3] 

M1M<D]fmi 2 OJira^ n- A lGa.N^7 7 KJf ^it/n- 

B^.7 Uioft^S5(7)/i4 7 1 (2^$J*£Sft;ft-f £ ^O-C^^o &&fil5^Ji 

4 7 1 v 7°ms\$.m<7)mm<}%;-<> k^> * 

[0 0 6 4] 

mt:!i|5«l4 7 K7)HSW^/OK+>7 7^Eg5, I n<0^£$l 

6 I ri( x )5fc L£i§£\ 

E go~ 0. 0 5 e V<E g 5 

I n( x )i< I n ( x )5 
I n ( x ) 6 < I n ( x ) 5 
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ln( x ) 0 -0. 1 0< I n ( x ) 5 < I n ( x ) 0 + 0. 10 
[0 0 6 5] 

&m%m!&mmmztLZo mm^mix^m^^mA i nii-t? 

[0 0 6 6 J 

t« uwmn<o#pm<on) tx^m^L^t txm^&t, 

L5< 2 0 nm 

t?t±*»£ i£AB$K£ 5 O/f^ ^> O a^ftth* (EL:il/?hn^U"/-t^ 
) ^HilJ^ti^o n-InGaN§l^i4 5 8(3v^*--'K?)W 

2 0 nm 

— ^ ^6 OJf 4 7 2 li, 15(0147 1 is J: t>*^ 2 OJf 4 5 7 J: 

[0 0 6 7] 

fci^TN 15(7)1471 (iBTMDM^t LT^tgLTv^^20^4 5 7 
«i:fiiLt^^/:<6, \s-*f% i t*WlLX%2 com 4 5 7 ML/:^t 
'J7^ f i5W|4 7 l^h>*'J >7i-2>ZttmftZ*l2>o *50i4 7 IO 

r^^Mv^^tcti, -r^^^^2oif4 5 7w+t | j7i^^i<-c 

[0 0 6 8] 



ffifjE# 2003-3062661 



#12002-275352 



23/ 



JLJtD, J££ifiJK£T»ffc J: v\, W> 5 co^co?p:»^ 1X1 0l6 cm 

Ki- * , & 5 (DM (D&Mi&m&T L , *«StTO^***^:i- htz*)*^ 
VTmtttmi ft&o -Jl5©IMil^ 1 X 1 0 20cm-3jA±{Cl-a 

£ D I o i ? i: i 5 OS t i 2 Of <7)^*£!feIS ^ |g x. 4 3 t% |2W|^ 

'J T^*« < -T a - £ t5 ? T' § 4 7ta6, * MHJ§#t±^1# <b tt* 0 
[0 0 6 9] 

fcKfcft-ffl L^n^ScSiM^W LT, i^ft <ti>2 O'CJJJLLTtf £ 5 
o® o|g B B H l4«Ti- ^> , * ^ 'J 7##rt ? 3S < ft & o £*uc.fcij#2 0ffo 
* -v 'J T ^ £ 4S < -t * - t **T? § & tb , &0 ft g ®jM#t4^ 5 1# «b tt & o 
[0 0 7 0] 

^^M< ft 19 , ft iS«#t4^#»btL^ 0 
[0 0 7 1 ] 

HlOfi 8 JlUJfeO^JBI 7 Ki3tt&£ 5 Off £ nn&fpiRJKff tLtffli^i 
£-Kov,>-c&tj-r& 0 mi 5{±#ffOi^;i/^-i/^;w*^-t-^ig-eab*o ft 
501571 ^fTOfrmWii: Ltffli/^Ctl?, i2©15 5 7 t^-tirT^ 
WttHW L^"t^ 0 |20l5 5 7 t^5W|571 

o ftis, ^Ti&ft®jRff t Lxmaz-tz m 5 (Dmimmnfm 1 2 «i 

[0 0 7 2] 

miiE# 2003-3062661 
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^-v: 24/ 



Hp- I nG aNH7 0Jl£I£lt&^Kov>Tj&!t-r;z>o -ftzfrh, I16H 
^•t-ct^H, i7Wf6 7 3 £^14® 6 5 9 co±MH'/S14® 6 5 9(cplMgLTj£ 

o eh 6 (b) \±&m<D^^fr¥-]/^)v*^m3mx~£>z> 0 

[0 0 7 3] 

^OIS*. ±j£L£J: -9 &H7<0/f 6 7 3 £f£tt£C: £T% 6 5 9 £M 

?mmx&z> 0 LfrLWh, mi <^m e 1 3 (ini*i.v>i±y y Y-^m-eh 

[0 0 7 4] 
[0 0 7 5] 

nmojtm 1 0 

^m^m 1 0 ii«<7)^S 1 H&^T, ^2 <Dm<7>&mz&z> n - I n G a 

n m 3 o« £ j&m-t & mmx\ z « l xmmm. ^^^^>m^\z ^^xmt 

[0 0 7 6] 
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[0 0 7 7] 

*Ci2 0ii: JSfi ff Wf#16i Offi* L 4 o v » X mi* h 0 - - T*S 3 £MI 
gtH, L^i 0 n m- 2 0 n m^II L s > 2 n m~ 1 0 n m75 ? j; It Lv> 0 
[0 0 7 8] 

ft, nm^mmm^t n&m.i> iMfrhfc^mwmt x-nmmno nm 

-20 nmift L < , 2 nm- 1 0 nm^i Oflf* Lv> 0 
[0 0 7 9] 

W*H#KSB«o&*ri*»|# $ ft & o 
[0 0 8 0] 

[*»J] 

HM#!J1 

i-f, M0CVD8ii:GaNifi*-tyhU VIMONH 3 i: I I I Si 
I^TMGa^fflK, 5 5 Ot^J&KifiJt-e, 01 (a) tcijrt- J: -9 ffi: 
SGaNA'7 7 7f^2 5 nm^S^^o ^> 1 0 7 5 r^JftftfiK"?®*!- 
tcs i H4*inx., n-GaNll2±i:n-GaN13 ( S i ^tt^jftjg 1 X 
lOiS/cmS) ^3//mfiL?to I I iMftOTMAl^ffl^t, 

0. 9 5/imHOn-Alo.iGao.9N^77Ki4 (S i^ffi^fttlXl 0 
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26/ 



18/ C m3) , S«n-G aN*M Kf5^0. 0 5 ^mjfiftSt^o 
10 0 8 1] 

-e-O^, l&KSK* 7 2 5*CKTt?\ n-I n 0 .02G a 0 .98N^3<7)«6 (S 
i^WlX10l8/cra3) *4nm)SIH, I5l?fi)|-^li, n- 
I no. is G ao.82 N ^2 <DM 7 i 4 nrru og'K n- I no.02G ao.98Nf£ 1 <T> 
18 (S i»iMlXl 0l8/ cm 3) *4 6 nmJ3tfiS-frfco nM"I^>S 
JR*j£ft&Kl#JSl±l 8 OTOlrtOj&ftWfctT&o-Cfcii^o C<o:^:J: 

[0 0 8 2] 

oo%*T, 3Jg!J$OJ?£ 4 nm® I no. 15G a 0. 85 N ^^ ; 1 ^ 8 nm<£> 1 
no.02Ga 0 .98NKMKJ:»)«&3ft*ffiH4* (^S»^#Pf#ii) 9 

[0 0 8 3] 

^Mu&K^Wl 0 5 Ort^SLT, J¥^-l 8 nm60p-A I0.3G 
ao.7N^r^r T7"n 7 1 0, 0. 1 // m<D p - G a N 55f>f KJi 1 1 £ J&;K 
$^Jo fcfc, pMtftLtit Mg^lxl 020/cra3iJ0L^o $cV> 
■C$tiaS* 1 0 5 0^iitat, 0. 5/<mC9p-A lo.lG ao.9N^9 
7K112, 0. ljumOp-GaNn^^HnW^^o pS^ 
«LT(2, RttlCMgS: 1 X 1 020/ C m3v»L£ o &m*ffi$LlrZ> 
Tt&SZTf h*--?7tm<7>&WMKit. TMGa, TMAK TM I n, NH3, 
C p 2Mg, Si H4*fflv»feo 
[0 0 8 4] 

l£U S i 02^?>^^I6I«1 4±ii:plSl 5 (Pd/Mo/Au) 
fcLtzo G a Ni« 2 ^«If j^f>f f U < (ix -y f > ^'C J: ^ 1« 

ffi&Bfc^L^i^^J?**: 12 0// mCWSLfc, ^x^Of^ti 100// 
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^-v: 27/ 



m-20 o fxmmmzm <m&~tz> t ztiim<n-T.ux*^ 

ffl L 1® * <D V - *f*f- y y" [Z 1" & (D £ $5 \z -f Z> tz "C h h o # K - -«M 5 7 
-^^#JB#^ffM1-^>Jt^^{i8 0-15 0 //m@J£C» 

[0 0 8 5] 

1 iiH f /A 1 /Mo/P t /A uOJffltitct 0 *><7)£fflv>£o COii^ 

ffMI£MT£o£fi\ Mo/P t/AuWLTUv^o 
[0 0 8 6] 

-V^e> K*°^ > h^x ? 7 4 7*7 4 yZAtiv^^izm^.tiZAii, 7*>?7 4~7 
7 4 >Cf&o-C^x/N^^#JLto X?7 4 7*7 4 > IZMMfr h XHX i> <fcv> 0 
m^mt LXli<7 4 tv-i L < li||7'^ K£fflv>-CfIA*ifc L < <i« 

=fc 0 jra*HSBK * 7 v ? C ZtiZX ? 7 4 7*7 4>t-f& V—*f7s 

8* Antral fcfrfco Iz-fT^-va ^ft^^Srfflv^-C^RtttC^-y^fflor 

[0 0 8 7] 

o $ * n^m^j Srtttn -r * $ fta^jpawt t> n r v > & v > a 9 0 % m 

ttlME# 2003-3062661 



#fl 2002-275352 



^4/A<7)mm^f&iri U £X<, Si0 2 , Ti0 2 , Ta 2 0 5> A 1 2 0 3 , Z 

Z>Ztl*mL<^ #tC 4 0 5 nmfii30^S^i3^r(±±^<7)if^f$(cS i 0^ 
T i 0 2 t Z r 0 2 O^#:& t*Zmz.fz'J>% < ti>3 ototl^^/^^i 

p £ 15 if z z t xmt rfmm iz % z> 0 # n ^ m # b# </> g * t# & £ ^ n 

[0 0 8 8] 

4^2»#:l---if^M^|#^ 0 ^ y n«Mffl^^^B^1-^> v> > ? T y ?°X& 

Il^g^Ii f|> y> > ^ y a > f h; >t-^o t U < , -€-c7)if^^(ipig 
iWd/Mo/P t/Au1?*o^i), Pd/Mo/N i/AuiifW 
<h «fc </^ 0 

[0 0 8 9] 

^Xmm3 5mA-ei^HlL, *ilSfi4 0 5±5nmt*ofc, FFP (7 

(r i N ) £ ffll/ ^ o -fc«£R I N< - 1 2 5 dB 
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^-vl 29/ 



/H z W^y^fAOSit^ot^^o 
[0 0 9 0] 

i2C^fJ:Ti:, ^MMfcl'— fr*2 0 1 rt*<bta*t$*ifcl'— 9-*jtt±V>X2 0 
4to'J h 7-2 0 3T*2 tf-AKfrttSjft&o jiiS^fcfiN 

D7U?-2 0 6 , 1/^X2 0 5£*1T, Sl#l2 0 2 tC^^tL^o RltM 

7fc« £ ^/^ fzmmm^ £ ao^-c # & 0 * fi^st 207 

, it^Ctj 5 mWHiJ'v-t R I N< - I 3 0 dB/H z79M#brL7iio *7tU— 9*jt 
[0 0 9 1 ] 

o fc c x. ii^tt® Cl^a^ liiyse K J: £ I n WMI <b & £ 
JMfcWKfcfc-f, tz£x.iS4 2 0 nm^y 4 0 nmftffitC-y-ye-^^C-S 

m < , ftftY j y tf'b £ < & & t h ti& o Mtts * > $ v 

[0 0 9 2] 

ifctfcfffl 1 

nt&OftZWA iZte^Xn - I nGaN|l(^l8^n-G a N CflL, ^cS 
SJS* 1 0 5 OVt LtZo Z<Dm^ liS2 5tK;fcv>T4 2 m A TSUsnf&ig L 



£BfE# 2003-3062661 
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<, £Wffl£ST-MiL*:*:C:*R I N< - 1 2 5 d B/H z i^po 

[0 0 9 3] 

H»J 2 

^JfeM 1 n-GaN^ Kff 5 OJ&Jlf^ 7 2 5 °CHT 

If, n-I n 0 .02G a 0 .98N^3co^ ( S i 1 x 1 0 18/ c m 3) £i 

6 nmJSfiL^td^TJfiftSr^Bf LT, 9 0 OtiT^U 1" C 

o -C-OM, n - I n 0 .02G a 0 .98 N ^ 4 nmtILtn-1 n 0 .02G a 0 .98N^ 
3 Off* 2 0 nmft^li, Ml^ftCLt, a******:,, t#<bft 

[0 0 9 4] 
[0 0 9 5] 

[HI 1 ] 1 0^*#H^3H^«:^f h-c**o 

[S3] *%w<DmnmmA<n¥m®-%itm : f'omjtx^? f***-*- 
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[0 7 ] *f§§<7)tIO§I 3 <7>^S^§§«H^^1-0^&& O 
[0 8 ] *SkW<r>mm<nfm 4 *>¥*#f£ft*^ **i-|I|-C&*o 

[0 9 ] ^m^mmmm 4 w#*M^^/Ttit^^o 

[0 1 0 ] *%*8<vmim<r;1&m 4 o^2*i$|e%m^-^^T0^$)-6o 

[0ii] ^m^mmmmA wWMiT-^^tiT^^o 

[0 12] *^<7)iicoii 5 o^iM»^^tit*i»c 

[013] *^^^M^B^6co#*^l&« J F-^^i-0^*-So 

[0i4] *5&wvmMmm7 <v^®.5%:±m?Z7f^mv$>2> 0 

[0 15] *^^llM^ff^8o^2g##§^*T^^i-0-e^^o 
[016] ^colio«i9 (O^f MMT-^^tit-^So 
[0 1 7] ^*O^#««T-^^1-0-C-*)^o 

1 nil, 2 n-GaNSI, 3 n-GaNi, 4 n - A 1 G a N ^ 
5 n-GaN^Ki, 6 W> 2><om, 7 $2©i, 8 
m, 9 n- InGaNjStti, 10 p • A 1 GaN^t'J77D7^|, 1 
1 p-GaN^Fi, 12 p - A 1 GaN^77 KS , 1 3 p - G a N 

uyfpthm, 14 mm, 15 P «i®, 250 14^1, 471 ms 

(DM. 4 7 2 ^6C0^ 0 
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miEJlf 2 003-3062661 
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[110] 




(b) 



104 



105 :106 




tlO 



111 



112 
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[ill] 
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^-v: 11/ 



[mi 2] 




fcbliE^ 2 0 0 3 
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1 3] 



r 



350 



354 



356 




359 j360 



357 



361 



WSE# 2003-3062661 



#®I 2002-275352 



^-v: 13/ 



[HI 4] 




2003-3062661 
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^- V : 14/ 



[IU1 5] 



555 
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Cb) — , 




mm 2003- 



3 0 6 2 6 6 1 
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[017] 




tBfiE#2 003-3062661 
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n b G a t £#^£Mftt^*#^&£T^#"'f KSfcfltx., T*&#>f KS 
tLTfftfgU i2tf)iOIn^tf$li, ilOiOIn^t$<ti)^i^ 

imnm) m i ■ 
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fH I A 1 I f i 

tSkWl&^ [000005049] 
1 • ^I^H S 19904? 8 £ 2 9 B 

ft tfr ±Mm±f&mM^m\Km-mwr 2 2 # 2 2 -s- 



